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(2) 



ftmW- 1 0-283735 



m Z &*ffl&fls <f (c <es8E £ ft £ ^ -v /I/ * p >y * 
(2©n*) fS*Sl/Hil/ (2©n5t) *8<DJ3i£»© 

mum 2 ] gesaRj<£ftft-r.< ^ocdx^-f 

t?Mi<Wfc!Si:5:«ff>^D^O (2 
<0nS) eoS»^n'^5CDf3- F3SHISgT* 
ffiffl-T S * a -y * ay^i/ SM*M*f 
t. 

icftmtzftmm&tttmzrzcttk&mt??, cdx 

Nft&K 3 ] BEIS Rjflgft flfif* i-X^OCDiyn-F 

'M t ai^lW 4> J&g ^ft-S^-W^^P-y^O (m 
X (2Cni) ] fgOJfStfeO^P-y^C Df3-F 
SSElffiTffiffl f & * a -y £ e, § ^ a -y -> v-fe 

£/££*l/c [mx (2<Dnil) ] fg<DB&i3(<0^ a y £ 

5CDXV3-K81. 

f -S¥I8i: LT, f-v a -y ?co 2 fgoJS&St© 

^D7^CD T^n— K^IeiSST^ffl-r 5 £ a -y * fr5 
£fiTt & * p -y * «> y-fe *f t , 
^eJcSnfcg 1 ^ >^;b^7 P -y ^CD 2 <gcDJl&3&CD^ d -y 

IE-T 5 / ft tiTSC 

Dx>3-F8Io 

CK*IR5] SStiBj&gftftTVX^cTjCDxvn-F 

U bP-;U{l^©;Vl/X&7^I©ffiIE;tf\ fflS 

tcJSjl^^-V y^;l/^ p -y ^7CD 2 {#<£>Jii{|?£g£cD^ □ -y ^> 

lcttfo*Sffc%:>WXmmiEmm*m?Z 9 o -y * -yytr 
^f^Ix/cCi^iftl-SCDxyn-Fai. 
[ff.!|*flri 6 ] BBiSpIfil&ft-r X^OCDxyn-F 

U g-ny F- ci—Mm^iO^/lxmMU^^-vy^Jl^ 
□ 7^02 {gO/ili&gJ© * p y * <0Mx -y ^PH/ ^1/7. 



* P >y £ <0 2 fg©jgiS2&© ^ a «y ^ 0«x -y :>*F» 

ivTMnjEmm^m-r^ t p -y ^ ->>-t-9--nf *mz.it 

£ tZ^mtTZ C Diyn- F«Bo 
[fgH.8©i¥fflftl8BJ3] 
[0 00 1] 

CSSW©H-rsStB»S] C©5»Ht4, fSJiBj^ftftT^ 

-fx^^igsKj-rs^^x^sptc^t), ^tc, ^e^-f 

X^SHOCDXVXi— FScHKHrs. 
[0 0 0 2] 

f-f^i'tfffifflSnt^i. CCT% ytx-cX^tF^ 
-fy«figfcou>Ts «BH&*BttHTS. -ISWftCD-R 
fcCD-Ex-cX^(i, fftjA^7b<Rl^ft (IESrI^ 
ft) CD (ay/^Ff^X^) T'&So ifCCD- 
R (i, 1 IsI/c^S^jA^A^tgft 

CDT'Sii (ftfc\ CD-Wr i t e Once t&l^ 
fetlTl^?)) o %.fc, Sf©CD-E (C D-YU— *f? 

tt, IS^CliKOfi^ji^RlSlftCDT'feS (ft*5. 
CD-RW : CD'j7^^7;^t^tinTl/^) 0 C 

ne.©cD-R^cD-F.fVx^, -rftt?-^, ^•xV 

[0003] mz 4li^ ftx -CX^ F^Y^COU^T, 

*5l/^T. niTt^VX^, 2tiXt?>'F^ ; e-^, 3tt 
^^7^77^ Kit-^F7-1'/^ 5 til) — K7V 
6tt-y— 7IiCDf3-^ 8tiATIP 
f3- 9liU-fnyFn-7> 1 OliCDxyn 
— 1 1 tiC D — R 0MXV3 — 1 2ti/Vy7 7 
RAM, 1 31^7 7 7-7^— 1 4liCD-R0 
Mf3-^ 1 5HATAP I/S C S U^-7i 
— X. 1 6liD/A3>/ i i-^, 1 7(iROM, 1 8 It 
CPU, 19{iRAM^r^L. L B it U— tf ft, A u d 

i o f** ^mafflra*^-*-. 

[0 0 0 4] C©02 4 (C*3V^T, ^EHlix-^A^tC 
«tn*^lRl*^LTfc»3, Site, 0*(BllSft:-r*fc*6 
tc, 0 2 4<Og7n7^i&W-r5C PU 1 8(C«, * 

f-fX^ F7-«"ro*»fi)ci:i(jmi, ^(DtfeH'SS, 
ft^VX^ 1 (i N XtfVF^*— ^ 2JC«fcr3TIUI£K®) 
£n&„ L(DXt:>FM- ^2(±, t-?F7Y^4 
i: ^-3P#IS 5 ic «fc 0 , ^iSS^-^tc ft § <fc 3 tcS'J® 

[0 0 0 5] fttf-y^77>y7 p 3Ji, Hl^^tlftU^W^ 
U— «f, ft¥^, y^-TJXZ^^rLX-^, F77^ 

z^^ix-^, §ft^ : ?t3<ta*jK> ? ->3 >-try^*rt 



(3) 



Wffl¥ 10-283735 



itim? z> <£ 5 tcffcijsps 0 

[0 0 0 6] ^LT, 'J-KBffcti, Ttt? 7^77^3 

T> EFM (Eight to Fourteen M 

0 d u 1 a t i o n) mmZtlZ,, fcfe, le^x-* 
t±, 8 (f-y h-To££:i6£ftTE FM^iSnTfc'U, 
COE FM^iH-eti, 8tf-yh£l 4 try htc^&U 

CO*^£, -y Mi, ftlST'O r i j t roj 

rDCfig»©«i#jj dc*7 h^nrcsaEfg^ 
cooo7]a«infcf-i'ii, 

CD-ROMf3-^l 4aA73?^ * «Dfl!lB1i 

2>o C <D <fc 5 fc 2 HKDi v-UIEOiail^Tfenfcx- 
^{±, ^7 7 7^-^1 3lcJ:oT-I^777R 
AMI 2lcW*.t>tl^ t^^f-^tLTS'ib/cttl 
T% ATAP1/SCSH'>?-7i-7I5^L 

ft, Ti-ti?<D*— T^XttitlW^A u d i o^LTffi 
[0 0 0 8] Sfc, r-R^Cte. ATAP I/SCS 

ioT-i^ 7 77RAMl 2tIx.f.M„ 
^777RAM1 2rt(CSi.g®<DM(DT ; '-^^S«? 

[0 0 0 9] ^^^VMi-^fcti. AT I Pfcnftfn5«5 

^BtRam'^s^snTfco, c©tPB#. at i pfa 

-^8(Cj:^Tmt)l±i^tl^o 2:/^ COAT] Pf^ 
— ^8fc«fcoT£fiK2*T.SlR]8l3ft^t;i\ CDX>3-^ 

1 O^Aft^tU Sf-fX7 1 ±OIE6S^:{liB'N07 ? - 
^cOffi^jA^^pJ^tcLTl/^o '^777 R AM I 2© 
-r— #ti, CD— ROMiyn-y 1 l^CDxyn- 



^1 Otcfc^T, x-^-fTIEn— Fof^ftJ-^, -o^— 
>J— :/tffrt>*u l/-f3Vhn-5 9, ftl?«y^7>y 

[0 0 10] ^$5, E FMfl?n/cf-?« s fcT-y r- 
Xh'J-AttTft>*;l'lf7H/-h4. 32 18 

Mbps mmm Tis-if^mwitZo cojs^oe 

Hx— £«\ 5 8 8ftV*;Hf<> h#fi?E FM7b 
-A^fiScf 3„ ^*:y*>>l/*ay*£:«\ ckd^^V 
*;l/l£ >y hOIS^iS(cD^D-y^*S;«-r?>o U±tf, 0 
2 4«ftf^ X^7 K7-<:7©«J«£»fie<0«K-p&S. 
[0 0 1 l] £C3T\ ecDid&ft-rVX^ K^'l' 
{^J ^ l±" C D-R K7^fy«fflt§ 1 f77^L S 1 

fi(DL C8959) o COi^SCD-RH^ffll 
f-'y^LS 1 Tl±, C D^n- F^lelSS (r-f^^A^ 

KS (»*ii*f f -^%HI»{c-r-f^^ti:«*iitrffi#«: 

T\ -ISWtc 2 IIC7D -y ^A*A%ST'fe?i„ 
[0 0 12] 

<t3iC CD-RK7-T7*Ilf77'LSIT-lt CD 
f3- F^HSS-t C DX>a- Fm®S&<Dl/ay!?£l, 
T> SiSSt^a&a 2iffi^cD^D-y ^J&AaTS&gA* 

2fflO?l«?^S-C ; fet). 5&Sil?t±?c{ffiT-& 
3Xh777*loS:?., i:l^5fl3SBtf&£o C<D 
mm-Vlt. CD-R F^^ffl 1 ^-yT/L S I T'^ffl-T 

ft©!2 4 (C^L/cftx-fX^ F^THC^T, C D 

x>3-^~ i oA^ffl-rs c Dx>n- h'mmic&*), 

-v > * ;!/ * n -y * <D«iift**^-r 5Ct tf5 
1 . 

[0 0 13] Sft, ^REOSat-TU. ffMtW'J- 
$>K>. ^(DMlclZ, CPU (^yD3 Vtfa.-^d5§ 

(W*iS2^e>iS*JS6 0f6B^) „ 

[0014] 

5^ISi:LT, CDf3-FS7D77Sr;liM (2 
v^^M/NM LT£f£f S * a -y <y i/V-b-y-^^fa 
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co o 1 5] a»j»s 2 ©ssnHTti, wsmmteftrsx 

?OCDxV3-FSil!:fc^ •S&»flbft4ifc:ft 

O^D7^CDf3- F^0S§T<£ffl-f £7n'y77b> 
*D-y ^S/y-fe^+fi;, «5tl/i (2C0 

[0016] m^m3commx^is mm^im^^ x 

St^f+VWD'yi'O [mx (2<Dnfg) ] i$ 

fc (mX (2<9nHI) D <gcDjg^©7 a -y 7«£Pg 
[0 0 1 7] 4 £D?gBjm±. HB^Hi^T'dx^ X 

- K^lHlSgTiiffl-r & i-D'^frfi £fi£f & * a y £ 
v-tr+f-^ifi:, £fi££nfc^-vy*;l'^o-y5'<D2{g<D 

[oo i 8] m^msomnvit. fest^i^T-v x 

^7CDC Dx>3— F^ffifCfci^T.. ^I'h-Xh^T-^'ffl 
n v F o-Mm-<Diiitl^mmn U Snyh n-;Wi 
-!f £0^;l/Xl±i^il>§OffiIE*\ tlSKffijxfc^-v >*;U£ 

^cDig3IfBtifC^RrBg^/^UX*I 

[oo i 9] mRm6<DmiTiz. mm mttx.?^ x 

^7<DC Dxvn- F^Btcfcl^T, 7-YhXI-7f->"ffl 

O ^7 a -y ^7 COM x -y :y*ff» ^bXitPiiffiT^ililE^IfigT', 
£$£^/c/^l/X<D^qv^x£*g|fc£l&^T\ mm 

[0 0 2 0] 

[f€0JtOHStSCDJl>^] 

w. i (o^mconm 

CCD® 1 cQ3i?SfccDffJfgli\ ilit^lW 1 £ 2 cD^Bjyfc 

ttWc&W tte >V ? u y fr*^ CDf3-F 

^^a-y<7, grclt'tCD (2«nf) <g£>&UHi 1 / 
(2<Oni) ^©/l^co^a-y 7^M/NlgLT, C 



LTfct) (W*liltO^) , V CO 7 n 
'yt<DmWgl?k, ^ib=f-\yPr-)V^uy^<D (2 <On 
m mcomfomtL, CCD (2©nS) fgOJS&ifc©^ 
a -y ^-ieOgff^ i^T^fllt-^^lcg? 2 <D^Wk^ 
LTi^-g. CISSR^H 2 <D?£0J?) o CO J: ate, CDfn- 

^iRIfl^n^ 1 =3-V?L S K f^fr^ CD-rxi-K 
ZktruvtfrbC Dxyn-KS7P7 7 <7 
a -y 7 ^V-fc+t" -r-9"^ffl-r^C0fc»ji^ 1 ^--y^L S 

[0 0 2 1] i2J:03ll EFMX73-FiitC 

d-romxv3- H/x^-KH^w-r^ i 

LS ncov-T, ^cDBS^j^O-^J^r^-r^^a-y 
7lt'fe5„ 0^*3tj-^^lill2 4 ^fBUf-^^O. 
y^-^x-XfcW^Cft^Ca^rttttT^U 2 Hi 
7077->*i^l/-^ 2 2ti<7Py ^->>'-tr-9-'i'-tf, 
2 3ttCIRCX>r-^ 2 4 litl-^n- F^-^U- 
2 5&±-fe^:7°n-fe-y+f\ 2 6 atiCD-DA-TV 
# — 7i- X. 2 7 atiR AM-fy^- 7i- X, 2 8 
a tiD R AM-fV?-7x-X^t 0 
[0 0 2 2] CCDH2 tl2l3(C7^LfcE FMXVn-F 
C D- R OMXVZ7- F/ir3- F«i^*-r-5 

1 ^-y^L S I ti. yt^0 2 4 fc^L/i^r-V X^7 F^ 
-f^^^T-a-y^^rt, ±tLTEFMxy3-Ki 
fig<> C D- R OMiyn- F/xn- FHflgco^a -y ^7 

^a-y>7i:|slt«T$.i. 0 ccogl2 i:IH3T\ -9-yn-F 
-l'y?-7i-X2 4a, CD-DA>fy^-7x-X 

2 6 a. CDI73-?! 0, A777?^-»l 
3, -tr^^ya-tr-y-9-2 5, DRAM-f y^-7i-X 

2 8 a, A T A P I -f>^-7i-X 15 a. 7XfA 

3>hD-7i 8a«, u — F/^-r h • f— itwmm 

SS^r^LT^^c, ^X-xiAP^ha— 5 1 8 a tcti, 
112 4 iCiL/cC P U 1 8fr£> 1 f-7 7*L S I (C^TTi. 

^^»^iiA,/-£'3, if7yLs i <Dft®>mm*m& 
mLrco-r-su-^'x^fp^rtjKsnTi/^c cco^co 

C Dx>-n- FSBli. CC0H2 tm3CQ7ny ?T\ 
CDxyn-^iot, 7P7^->"i*U-^2ii:, 
^□7 i'v'V-tr+M'-tf 2 2lcilig|33jiliLTt/>i. <) 

[0 0 2 3] 0 4 ti, II 2 bfc C Dxyn-y*l 0 
^n7^->'i*l/-?2lt, ^D7^yVW 

3 1*4E FMrnTJ^-fav^JPSP, 3 2ti 

imm. 3 3um^mmiy^^.^. 3 4nmmMrs\y^ 

X^, 3 5t±-feU^7^, 3 614AT I PBf^Uv'X^. 

3 7 tf+hT/QB^U'db^X^ 4 1 liX h^-^^^P, 
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4 2(i<)QWg§. 4 3(±-feb<7*, 4 4(iEFM7l/-A 
i/Z/9/\* — >g|5, 4 5 ti E F M^ISgP. 4 6(itW 
4 7tiV— i?^e-y Fg&, 5 1 t±/<£ — >«tti8B, 

[0 0 2 4] C«04CSLftCDxya- ^gp, -Tfc 
CDl>3-Kgf(i, CDxya-FHW 

gpo-r x-x{f-!§ (tfvic^^nsffl^) tc 

[0 0 2 5] ®5«\ @4(^L/iCDiy3-Fgf 
tC *5lt 5 & tf XO-O # — 7 x - X<f ^© g^aVT 0 

[0 0 2 6] COBSfC^LfcJ;-^-!'^ — 7x — X 
fl-^CDAtti^I^ioT, EI4 tCj^LfcC Dl>3- FS 

>3- Fffc^ n y * £ ^itjffi©^^T'«§fi!t L fc^ic 

3- K»H-efilffl-r S ^ a y ^3r?g£-t3 * a >y * -yy 

[0 0 2 7] illi, lKDS^CDC FSKT 
fjgffl-T S * a y 3 * a y * 5/>-fe-9--r+fOS 

65. 0Ct3VT, 1 0 Hi 1 /4 8#jg§§, 10 2& 
1/49 103 tiPD (Phase Dete 
ctr), 104 ti VCO (Voltage Cont 
rolled Osci lator), 105 (± W&ft 

[0 0 2 8] £(Dm UC^-f ^n-y ^v^-te+r 
CDf3- F^TM^fflT 5 * o 7 7 C L K I N ft s \ CO 

F^O^a-y^o^IiKSjfc % v C 0 1 0 4 OffiT^a-y 
^OM/NHg (CCT«\ M=4 9, N=4 8) 
K^^i^lc, PD 1 0 3*H4fflM%^mLTVCO 
1 04%3VhD-/l/U f+yWD'y^Mt 

+fti, 3 3. 8 6 8 8MHzC0C D-r"=i— F^n-y^C 
L K I NtfXtiZriZt* 1/4 8^111 OUCfco 

Tl/48 ©^^tc^-rso 

[0029] VCOl 04 frblt. MMXtliSm 

VCO 1 NlCioT3 4. 5 7 4 4MHz<D^a-y ^#fg 
4?n5o COii^tC, V C O 1 0 4 3 
4. 5 7 4 4MHz(0^P'7^(i, 1 /4 9^jg§3 1 0 2 

^tiftfflZtirctuv £<i, PD 1 0 S'xATU^ttTte 
fflSft^ttJSti, ffitlM^ttSfl^C POUTtLTVC 
Ol04'\7-('-F/ i :77?Mci:fc%5 o Ct0i3 

p d i o sfcjcoT^ay^otefflgfc&au ; e 

OlfttWi-^»c«fc 0 V C O l 0 4 $rn > h o-;l/f5 c i: 



[0 0 3 0] CO0 1 T'(±. VCOl 0 4 ?£.m.Zt\% 
^n-y ^7?rA^^a-y^C04 9/4 8{g£U 
MD7 ^©8{g«D3 4 . 5 7 4 4MHz5rifiKUT^ 
5o Lfc^oTs C£03 4. 5 7 4 4 MHzO^a-y ^ 
«\ 8{g3Sx.>3- FBffCi&gi:^?- vZ/Z-tWu-y 
^T*65o CCD8{giiffl<D^o-y ^7£\ VCOl 0 4 © 
MS<DRl^/i!il2s 10 5 (01 tCti 1 /8~ 1 / 1 fcH 

C ©RlgS^jaS 1 0 5 <D#JSittt» 024OCPU1 8 
fc<fc-?Tn>Fn-;]/£*u %<Dftmit* 1 /8~ 1 / 

i olcVWmzz ckti^t, l «a. 2{g5S. 

4 flSJB, 8 fl5ai¥©E»iSfiH:*KS5r^4f- + 
a -y ^7 *£fig-r 5 C £ T? 1 £• 

[0 0 31] £fc. VCO 1 0 4fMt5^D77 
£\ f +>*/l^n-y^<7)8{g, 1 6{g, 3 2 fig, - 

(2<onS) figt-rntf, j:t)aEiao^afc*fjCBr 

^ L J: r> ic „ * a y * i/-fe +r -Y If *#§/j£-r 5 C 
tC iot, 74" r-BftCj&g^&S^-r^^n-y^ 
«\ C D t= r n - F & * a -y <7 £> £l#-r 5 c t tfpj^t;: 

uytr<D {2<Onm fgOlgj^gCO^n-y^^CD-xn 
- F^lHlSST-fiEffl-r 5 ^ a -y >7 jb^^fig-T 5 ^ a y ^ is 
y^^^ft, $H$.Ztlfc (2 0niiH) ffif©Htt»©* 
a «y ^ ^Rispgfc^ra ? 5 i: 2> C i: 

{CcfcoT, «S»ft«l«Ts I mm. 2i§&, 4fgjg. 8 

fgiS, , (2©nS) flSiSC^aSESfcWlS-rsc: 

fc^BJ^tcttS. Wdbt, 2fflW<DjgIffim<DlgJl? 
* 1 OtC-TSCfc^Rl^C^t), CD-R/CD-EF 

5^:7^&^ffi{c*g/rr5C£:*n?#3o 

[0032] s 2 <omm<Dmm 

%t>\ timm i t%!/*ipi2o%Bj?ict,iiaiLT^5 0 ^ 
<Dm2(Dnm<DBm-eit. imm. 2<g&, 4 mm, 8 
mm, (2<Dnm mmommtzmcttfc-tzc. 

Ol/^Tp«Lfc 0 CO?g2<D^flfi<r)ff$fiTt±. ffiJa.J±\ 
3fgji, 6^jg. 1 2^iS, 3X (2<0nS) fg 

m<D^mmmcitifo? $> c t^^ic u;cdx>3- 

[0 0 3 3] 06«, C<058BJ3£DC DX>D- FSuiT' 
^ffl-T § ^> a >y 5 <7 □ -y ^ ^VHz+h-T^tco 

»3 . 11181/64 1 1 2 2 <D^J%lftm 
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[0 0 3 4] CcOH6{C^-r^a-y ^v'^-fe+t-r-tft. 

(4, VCO 1 0 4#fg£-rs*a<y*©JSi£!8EJb^ ^-v 
> f a >y £ © 6 {g© 2 5. 9 3 0 8 MHz©ig£"T*, 
C(0^ay^^Xm<Om2<D^^m^\ 1 2(C<fco 

t, i / 1 icftm* -r&ft-^, ^©ss 6isaciy3 

-FB#, feS^H; 1 / 2 (C»I LT 3fifi|Oxy3 - F 
^of t y*;^ a 7 % 4 slct o Ti/^, 

i!©±§-g-(;:(4, ATl-ruy? (CDfn-Fi© 
i'D'^CLKIN) ^4 9/6 4fgLT^S©-??, 0 
1 CD 1 /4 8^gg 1 0 1 ©ft9 fc , l/6 4#Jig§l 

[0 0 3 5] Lfc^oT, C©06T(4, *f-*Z/%)\/5 
□ •y^©3{gT\ fro, 2©lf©^n7^«2 
ft, 6fgjSx>n-Fffl©^^>^;l/^a-y^^fi5c$ 
ftI>C i:(c3:& 0 C©M««r— HftWfcaJS-rfttfs ^ 
>*;l,*n>y$r© [mx (2©nS) ] fig©Hi£»©* 
a-y <7 ft 3„ CC"t5\ m(4 (2C0ni3l) Jim© 
SI& n*iS»*^^- 0 fit, 0 6©iI£-(C(4, m = 
3, n=im C©06©4:?(c#tfiS-f -5C i:(cJ: 
oT, $fc©tSI 1 (Dmmoi&mT'i&^tc (2©nfS) fgjg 
X 1/ 3— H B$©?- -v l/^)V<7 Uy^ ©fttJ(C , ( 2 © n 

W) fiffliyn-KWM tWAfcf, 3fgil, 6{gM, 
1 2 {gig. , 3X (2©n?H) fgjgxvn-F^© 
f-^ a y ft S©T\ &ffl©^j8fe@»C 

[0036] 353 cvmmomm 
c<Dm3 (omm<DB&M, $mm 4 ommcni^Lx^ 

&fr, »*«5 056Wfct,B8aLTV^o CD-R/C 
D-E F^-CricfefT, -rVX^tttiA^BtcD^-T h 

tf, jJ-U^r-y^tejSSftfc^-f hXb7f->*T*Iit 

^•{cjs/-c^ft^:v^coT\ z ^icmm^^^^.m<omiEt^ 

^St4So ^ LT, COJ:^3S:»«H3S:MiE«:tT-5fc* 
(c(4, ftttttlHlS&fr&M^&'K 3X h/7 :/©-Bfc 
4^T^5. C©fg3©?|j^©fl2fiT-f4, 
•J" (c&S >*;V?u y ?*£i%-r Sfc £>(;:, 

^V^L-^n-y ^©2fg©filr&i!(©7a-y ^;£C Dr 

tc=}-\ 7 u -y <7 © 2 {g©Jigi&?&© i'D'^ ©Mx 

•y ^Hco/^l/XiH^fitT-. ^ h^^X^g^ilE-rS^ 

[0 0 3 7] 07 ti, COMi©CDx>3-KgfiT' 
fig/W % <7 a -y <7£3g£f & ^7 a -y ^ $/ y-tr-t-f+f ©§g 

0. 1 2 1 « 1 /2^g§^-To 

[0 0 3 8] C©0 7 (C(4, rt©0 1 ©V COl 04t 



<t!l©4»4, 01 fc|B|«T'feSo C©<fc9.(;:, VC0 1 

0 4(C.£oT, 1/2»H»1 2 l'MfJ^-TS^+V* 
;l/*n y 2 fOHiSROi' o y **4j£L, VCO 

1 0 4tCj:c»T^J5St?ftfc^a-y^^ 1 /24J-«rS 1 

/2»asi 2 i*(«ptntf, 5t©0io*&fcPia 
(c, nngajasi o s^KSftSJS&Sfcraufflftft© 
^-v>^;l/^a-y ^ N -f&t^, 8^3ix>n— FB${c 

f#6ft£o 

[0 0 3 9] C©<fcMcfltj£f i.^ £tC«koT, > 
a -y ^ <D±L*>±tf K> fr<Z>9L<DiL*>±tfi K) S T?©B# 
KlTtt^i:, 02 £03© 1 f'y/L S I T*£f£ 
?ftfcE FMfB^^r, C©V C 0 1 0 4 (C i^tM? 
ft ft 2 <g©/Si&a©^ a <y ^ ©j3sx <y v?T'ffit© * a y 

0. 2 5 TiMtT*, EFMlfSffiSfc^hSttSi: 

Kiaa*sis4*T«ia*S6-r«ii:fc:«t-3T % e fmi 

[0 0 4 0] 0814, C©fgB^©C Dx>n— F^gfc 

ov">Tx m 3 comMommic *>it s / ^^xiiiMiEiiisg© 

-WJ*^-rray^0-pfcSo 0(C*3V>T, 1 3 1 
1 ©->^ h l^v-'X^, 1 3 2t±^2©->7 hlx->"X^, 
1 3 3tt7>Hy— HUB, 1 3 4 HT**f- MsISS=g: 

[0 0 4 1 ] 09(4, 0 8(C^Lfc^7bXip§?iIE|sl£S© 
»(»M§^^Lf + -Ft^§o 
[0 0 4 2] ^t©0 8tC^-T 20©v-y h- Uv>'X^, f 

^ft-fe, m i ©->7 h U5/x? i 3 i tm2(D-yy b V 

->*X# 1 3 2(4, A^J^ftS^-^V^/l/^D-y ^©2{g 
FM{§^->7hLT7>'Fy-HHlESl 3 3^^ 

So rvny— mhiki 3 3<ofto(c 

hlelSSl 3 4 ^f<J"/ja-rft(4", 3fZttS7lA^lf^ft§o 
T\ 09©^-TA^-v- h(c^-T4;3(c, 1 1 ©->7 F 
Uv-'X£ 1 3 1 ^etB^J^ft-S/^X (0. 25TXa 
J!ft) t, S2©->7bU^l 3 2fr6W*Stl5 
/^;l/X (0. 2 5TxbSft) £^r, 7 > FMS"f"ft 
(4, ANDtU^i;^:, nFMi^ttt'tt/J^l/V^ 
/l/XA^m^J^ ft, /^l/Xi|iS©?iIE^Tt3ft-i>Cl £(C^: 
£o ^fc, ^TMIl-Tfttf, 0Rf±5yl©J:^(C, EFM 
f§^{CJt^T*^/^'Xtff#£>ftSo 
[0 0 4 3] Lfc*^oT, ^ -Y FXF7T v ? ©fl8fit1IE7b' s 

it5ct^<, c p u©ftffi^tfj!ra-rsc£^ 

<, H^ttOC D-R/C D-E F^f-7'^ 

^fig-TSC fc^T'#5o **5, ft:©08T'(4, VCOl 
0 4(C<fcoT, ftyWD'? ^©2{fif©;g|i^t!(©^ 
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«\ -«?Sffl^:?«IE*' i 5jBg1:$.i. C tli^o ft?>% 
[ 0 0 4 4 ] Iff 4 ©HfiS©mi 

c ©si 4 ommcommii, m&m 5 o^ic^lt v> 

5o 5t©^3£DHSffiOfl5HgTli, FUWF, 

<D£ 7 & C Dxyn- F^ffiSrffiffif ni4\ F^U 
XiH©^IIE(i:oI^T^i.o LfrU HIBOK^-r7S 

H73 ^til L fc X F 5 t- 5? £ IE*fT o 

FX h'r'ri'tfiiimtft&o 
[0 0 4 5] il OH C<D9m<DZ DX>3- F3SB 
{c-^T, ®4comMcDBmt l cJ:Z>^>^ F A;i/X<D*iiiIE 

[0046] citoii i oic7sk?£?ic. mmc&m?z> 

[0 0 4 7] II Hi, C«)^fl)CDxV3-K8I 

9^)322«leliiS<i)S^^-r7'o-y^|i!T-^5 0 Hfcfcl^ 
Tx LD«U— 9\ EFMliEFM2tt^WIISiE 
Jtlft E F Mfl^ffcjfc-f „ 
[0 0 4 8] 0 1 2(4, HI 1 (C^L/SU— tfcDmShVl 

[0 0 4 9] ?c<D0 1 1 (C^Lfc«fc3fC x U— *f3>h 
a— 5 9fcMLTfi, WM<Om^E FM 1 . EFM2© 

-fvtfpJ^T\ ^ft^ii^fcinJSBJfigft 1 ?7/L S 
Hi, 9c<DWl2 tm3lC^Lfzffi®.T°$>Z>o 
HflS©fl£SST(4, 5t<DgI 3 (DMfii&iDJ&mT'WtVJlLrc'W 
XitiMjE^a 2 ^ti^tu^xiH^lilE 
L/c F. F M{f^- (IXT, {§*§ F. F M 1 t\m E F M 2 

T\ f^EFMK "f&fc*.. 01 lOU-faVhD 
— ^g'V^P.n&fl^E FM 1 <DX h7T^CO^T 

[0 0 5 0] 01 3 «\ {fit EFMl©CD-RX(-7 
t- V* mm f 2> fc 46 <D Z -< A ^ \ - F t? & % . 

[0 0 5 1 ] C<D0 1 3 IcSVT J; 7 tC N fI-S#E FM 1© 
ft£(4, 0. 2 5T»t\ (n-0. 5 T) ~nT(D 
SBHT^3£T SCitfT'^So 3KtC, ff^EFM2©X 



[0 0 5 2] 0 1 4(4, f§EFM2©CD-RXh7 
7- V s % Si 91 f § fc 46 <D * -f A -V - F t? & § o 

[0 0 5 3] cKD0 1 4(C^-TJ:7(C N [f-Ef E FM2<0 
fcf— £/WX*Iti, ftg|3<D{t^E FM03T/4 T^O 
flSfc»lSLT\ -?-n^'nSiJfflfc 0 . 2 5T*J*"P, 0. 
5 T~2 T©ISfflT'^-r-5C ZtfTZZo COi^S 
K£(4. 5feO0 4fC^Lfc1lBgra<yi'0T% Xh7f 
i^$!g|5 4 1 (C «fc -o X SB© E F M fl^fcOX F^T" 

^(DMH^-E FM 1 fcSWiiSi^E FM2^tB 

[0 0 5 4] 0 1 5(4. rtS(DEFMffl^OXh7fv f 
^SltcioT, WH'E FM 1 tiQTE FM2'Nto^?n 
Sff^S^O— 0>J%^-T0Tx (1) WfEFM 1 -«<D 
Xh7f^WfE FM 2'\©e— £/*;l/Xll£>i& 
(2) HfifEFMlOfi?, (3) tifKEFM2© 

tr— ^/^l/xti^^-To 

[0 0 5 5] 0 1 614. rtg&OE FMff^cQX h^T^v 1 
(§©-i5:St@T% (1) 14 4 T/^bXi: 3 T/4 Ti-X 

^o^;i/X(c^-rse-^/^i/xii(Dig^ (2) mm 

E FMHAM TOt^E F M 2 iCtB^^tl^ tf— ^ 
/^Xi, (3) lifi§EFMg^5T~l 1 TOt^S 
^E FM2{ctb^i$n«.kf— ^/^l/X$S5r^-r 0 
[0 0 5 6] CCD0 1 5 i:0 6(C^:Lfc:i7ti:, rtgP<D 
E FMff^<?DX F^-r> > ^{Cj;oT, IfEFMl© 
S?t, ff^E FM 2 J&fflRteflftje 

X^(4 8 tT«y KOtOtf 5fflgat*5tlTtet)» 7KUX 
0 x 7 Ofr?) 0 x 7 1 fcitfO x 7 7fr£>0 x 7 9 (0 
x(4l 6ita3E©*flc) (cSHHStiTV^o 
[0 0 5 7] C«2 0(D{I^E FM 1 £ E FM 2(4, JS 
3i£fc1uERjftr?&£o cn?.2 E F M 1 , E F 

M2, -f%:t>-iE>^ 2O07-l'hXh7f'>*ffl3Vl>D- 
;WI§EFM1, EFM2^ ft<D0 2 4©U-f3y 

f D-vg^etit, 9c<om 1 2 t^L/cid^^ 

<D4:7^?IIE{4. 7fe©^3O||*teomffiT*ifiB^L/c08 

mommiz x tii4\ tIcco^ 3 commmmic a z&imz 

[0058] ^5 ommtDBm 

c (om 5 <Dmte<oBmt. m^m 6 o^tc wjs lt^ 

5. CD-EK7^7(i, CD-R F^-r^Cit^T, 
5fc46(C{4, ft<omAOnteV>W&TZWft\s1t^-< FX 

4 comMcommxit, 2o©7^ hxh^f^lnyh 
a— /HB-f E FM 1 , E FM 2 3lfllEStCO^T 
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mwLtco scorns (DmmcDBm-eiz. ens 20©^ 

h7T^ffl3>hn^;l/ff E FM 1 , EFM2 

[0 0 5 9] H 1 7*4. C©58W<OCDxv:3— FSB 

-M*St7oy*at«8o 0(c*5^T, 1 4 1 (4rJ 
SWWSffi, 14 2BS1 <D/<;l/X««IE[eIK. 1 4 3(4 
S 2 ©©^;l/X«fflIElHltt. 1 4 4«S3<D^;l/Xffi*i 
MISS. 1 4 5(4-f>^-£. 1 4 6*4TVFy-MHl 
8k 1 4 7 i: 1 4 8«7^y-MHSS, 1 4 9 tiU— +f 

[0 0 60]Bl8tt, Bl 7fc^Ufc/^l/X«H«iE# 

[0 0 6 1 ] JtO0 1 7tC^Lfc'WX«raiE^KlC<fc 
oT> ft-S§E FM2(4. fcf— ^/^l/Xiffitf. 0. 2 5T 

0. 2 5 T5y&T?tEJMflE*^ftl5T&5o #?t^ {§■$§■ 
EFMK4, Rli:</^I/Xli#fiE^StJ;oT. ^*7^ 
;bx«*<. 0. 2 5 T*J*T«MiEOTI(J6T** 0 
[0 0 6 2] El i 9(4. rtSPOE FMfl^S T(0t 

7 ^ h X h 7 r v^ffl 3 y h d - ;WI§ E F M 1 , E 
F M 2 ©£«ttt8*«W-r **>Ti**- + - hTfeSo 
[0 0 6 3] C<D0 1 9 (CP L<7SLfc£«5(C l*lSP<0 
E FMfg^ttf 5 T<D£#(4. m^E FM 1 
t*7'^\s7s(D<lf&te. 0. 2 5 TgiJ^(c|S^-r^C ttf 
T*?5o ft'U'E FM2©£— ^/^l/Xfc&^'^UX©^ 
i«I«l(C. 0. 2 5 TftlftteRS-f SC£tfT*So 

ccdx^ic Lx^y^ntc^^ hxh7T^fflavhp 

ff^E FM2^ h/<7-4>n>ha-;Mi^ 
^ LTx ifn^Mn-^ l 4 9^A^*rti(4\ HI 1 

[0064] 02Ott, 01 7 (Ct^L/c if n > h n 

O 

[0 0 6 5] 0Jc;SLfcU— 1 

4 9(C*3i^T. 7-YbXh7f^ffln>hD-;Kl§E 
FM l ici^tnyhD^i/sns F^^©tfifiv£\ 
U— X^*7— fcft* J:3fcSMSU fi^E F M2ta 

u-^i soma, SF^-rAom*««!*^p*«nfc 

[0 0 6 6] ^(C. iE^E FM 1 t. E F M 2 OX h^T" 

[0 0 6 7] 0 2 1(4, rtSPOE FM{f*f*itf 3 TO^ 
^. X h^f^^(c£oTm^£n££~^VbX 



mr\ (1) tttr— */wx«* ^^<D/vi/X(s N 

;l/X*!OK^ (2) (4 If— £^7l/X«. (3) (4i£*<D/-S 
;l/X«, (4) (4^^/^l/Xifg^r^o 
[0 0 6 8] 02 2(4. ftgfl^E F Mfi^Htf 4 TOi 

Xb7r^cj:oT^^Mt-^;^x 
ffi. j^^cD/^l/Xifg, ;t:7>^/UX^©^#iJ^^r0T\ 
(1) 14 ^/^l/XifS. j^O/^UXfB. *7/^l/X<i 

(2) (4t!— (3) (4^*0/^bX 

iKIk (4) (4^-^/^;bXiI'@^-ro 
[0 0 6 9] 02 3(4. rtgPOE FMff^ipI^S T— 1 
\T(Ot^, Xh^-r^^Ci-^TffiTjSnStf-^ 
/^l/Xtl. ^^0/<;l/XitI. *7/^l/X«<D— 
0T\ (1) (4t?-^/^l/X*I. j£*<D/^bX*B. *7/* 
;l/X«©»^ (2) titf— ^/Vl/Xtl. (3) (4i£*f<D/S 

;l/X«, (4) tt*7/^i/Xlg*^"ro 

[0 0 7 0] C<Dmz 1 fr£02 3{C^Lfc^v^C s rt 
SP<D E F Mg§«*^ 3T. 4T. 5 T- 1 1 T(Dt 
^. tf-^/^VXiffli. JfiffO/^l/Xffi. ^7/^X^5 
(4. ftlfno. 25T^51. 5T<Q|SBT% 0. 2 

c(Dm5<DmM<Dftmic£tii£. cnzz-oco^^ bx 

h7ryffl3>hn-;MI§E FM 1 , E FM2(COl^ 
[0 0 71] 

BSE©***] ISl|l^fVX^OCDX>3-F 

(i^20nSfgS§Hil/ (2<Dn«) flSOHK» 

u 7^*M/N®LT4J«t5 ^ a >y ^ 5/ 
■*f*RW-T^*o t^^T, CDf^-KStCDx 

t). -ifofgnxhft^w^n^o 
[0 o 7 2] li*5!2coc Dxyn- KStB-eti, tt^ 
i&»»f^ * (C igSS Zs*)li?uy<!7<D2<Dr\m 
tB(Dm$i%tcDt a y C Dx>3- F^lslSST^ffl-r 

Lft2©n Sfg^Ml O ^ o ^ ^Sgpg fc #m "T « 

HSii, 2fgiS, 4«i« f 8fgiS, , (2(DnS) 

[0 0 7 3] gi1}^3tOCDxvn-FSig»4. fil^ii 
^ift^tC^StftS^^V^yl/^D^^O Cmx (2 

KreflMHf** a ^^BtoR-r § * a y ^ ^> v-tr+f-^ 
^f^. ^fiKLfc [mx (2^n^(S) ) OHJKRO^O 

tfot, W*tf. 3{gig, 6M 1 2«a, 3 

[0 0 7 4] lM4 0CDxya-F^im ffi^ 
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ikfrmttWCiZ'StteZ 1 ?-* is^fVir P y t>(D 2 fe(D5 
p y C D x>n- F^lslSSTf^ffl-r § ^ a y y-frh 
£.J$.?2>y-Vy>7is>-tV^->f£. £fi!iLfc2fg<D<7P 
•y ^<r>fl|x-y ^li'UO^l/XfiPtiteT-^-r h/^bXiflii^M 

«e*«&S i: £ tlfc * U' > v 7 :/ y £ <0 ? << h X h =7 y- 

<-So 

[0 0 7 5] «*fl5©CDi>3-Kafm 7^ 
FX F^x->*fflP>FP-;Mf^©te#£:WSU ^ 

lc =f- -v £ n y ^ <D 2 {&<9Mli£iS(<£> a -y ^ ©ix 

•y ^p^Pi/^bx^teT-Riig-e* o . ^©^Jiieistc 

*tJS5Jfi&& ^ p -y ^ is -9-^- if £ . > ^l-X^iIE(5]SS 

n - FiiiB i: ft«»c , fi^*^ ^tift*U>->77^ 
CD^-l- FX h^^v'fc^-ri.mW^WilEOfcfeOyl.^^ 

isiss^^BS-r^cit^pr^fc^t). mmteffif$.T\ (ftp 

[0 0 7 6] DIV3- KglT'ii, ^ 

hxh^x^ffl^vha-^i^com^^M^b, § 

nyh p-;Mi^cD/^xm^i|i^+ p -y ^ 

<D 2 fgCDg]te£fc<0^ P y ^CDffiX-V &mK'W Xfi*{fc 
T-ffijE^JflgT\ ±f$.Ltz' ^I/XC0344>/ ^UX £M15(£jj5t 
oJflgT\ n&&'£;U'X®M;l>Xlij ! ,;&?--V P -y 7 

<D 2 |g<Djl&^<D^ P -y ■> ©Pax y ^B|/^l/X*S#{i 

V-b-y-^+f-i:^ /^l/XifUflElElSg £ ^{I*TV>£ 0 Lfc 

fttcjrUy'isT'y <7(D^-< FX F^-rS^C 

ZtPilc, C P U05QStc^tS^7bHj-§c J; 0 

&#&IM£&#f$tt£#-r3C D-R/C D-E KvY 

[0E<Dffi#&sttW] 

•y ^£f€£T & ? p -y ^ v-y-b-y-f-lfcDSgpccov^T, 

[12] E FMxyn- Fflgfjgi: C D-R OMiyn- 
K/fa- Ffllfi^Wf £ 1?77"LS I 

[03] E FMxya- KiitCD-ROMi>3- 
K/-x'n-F*ii^%*-r§ 1 ^-y7°L S I fco^T, 

«>smsfi)to-^j%^-r^7*p y t>mx$>%> 0 

[04] 112fC7nL,rcC DX73- $\ Oi:, ^P-y^ 

->'i*i/-^2 1 tuy *r 2 2icmm 



ytm-v&Zo 

[0 5] 0 4tc^bfcCDx>'n-F^B(c*5^i,^tf 

[0 6] CCD^BJJCQC DXVP — F^BTM£ffl-f &^7P 
•y^fg£-r&^P-y?->>-fe-tf-f^co^Ts 

gMg^m 2 <DHSE<D^ffio-c?ij^^-r^^p y?m 

[0 7] ccommc Dxvn- K811?ifflt5^n 
•y ^«ffit^^o >y ^7 is^-£V-(if<Dmffiffimz-0^ 

x, *<om3(DmMmm<D-m**-fWim7'uy?m 

X'&Zo 

[0 8] C(Dmmc Dx^n-F^BtCOV-T. S3 
©IIS{i(O^tCfc^i.^7l/X«iE[5|i^cD-0IJ^^-r7* 

[0 9] 0 8 fc^b/c/^l/X^IIElHlSS^ifif^^-r 

[0 1 0] COmmoC Dxyn- F^Bfcot/^T, ^ 

4 o^'fis^m^cj:?,^^ N/^bx^iiiiEfla^p^-r 

[011] £<D5m<DC Dx>n- F^fflfcou^T. ^ 

4 <Dmifc(DBmiC£% U— *f n > h P— 5 9 JiSOlHlEg 
«tfig^r ^"f ^ P <y ^ 0 T? $> ^ „ 

[0 1 2] 0 1 i ic7nLtc\s-*f<Dmm#im*mwTz> 

[0 13] fl§EFMllc^T> CD-RXh7f->' 

[014] fS^ E F M 2 IC-O^X. CD-RXh7f->" 
*m.Wt 5 16© ^ A ^ -v - h T'fe « o 

[0 15] rtgflcDE FMf§OXh7f->»CJ:o 
T. S^?E FM 1 tSZ?-E FM2^\m71?n^{i^-K^ 
©-(51J^r^-r0T-$>^o 

[0 16] rtfSPOE FMfl§©7 h^x^'^tcio 
Tx 4TFE FM2'sa^*n*tr— ^/<;l/X«©— 
^■T0T-^^„ 

[01 7] COfSWOC DX>P- h'ttWcObtT. S 

5 co3ISg««rifc «fc -5/^;l/X«i»iBiE¥S©— eiJ^r^-r r 
p-y^0-r- 

[018] 0i 7 fc^Lfc^/i/xfi«m¥a©«if^*w 

W -T S * W A ^ -V - h X £> 5 a 

[0 1 9] rtg|5<DE FMS^tfS T©t ^-T FX h 
■7 -r- i^ffl 3 > F P— ;Hf 5§ EFM1, E F M 2 (D%.f&W 

[0 2 0] 0 1 7fC^Lfcb— +fn> hD-7 1 4 9td 

[02 1] F^i5P<0 E FMi§Wtf3 T(Dfc€, Xh7T 

[02 2] flgflOE FMM4§iHtf4 T Xh7T 

xiieu jJ-^/^^uxihv.co— &ij^-r0T$.So 
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[12 3] rt«OEFMSfHi'5T~l 1 TOtf, 
[02 4] If-fX^ Kv-fT^CO^T^ tco^WM 



1 0 1 - 1 /4 8#S§3. 1 0 2- 1/4 9#JS«, 
0 3-PD, 10 4-VCO, 10 5-Rl^^gg 



im i ] 



[0 9] 



CLKIN 
(33.868BMH*) Q 



1/4 8 



101 103 



1/4 9 



34.5744MHz 









vco 







1/8-1/1 



105 



SSI hUiSAfi 1 3 1 ma 
»2©i/? 3 a aw 

ANDffi£ 
ORffi* 



Q.ZS^X b 



cm 2] 



[03] 




a ib- 



is 28a 



ESFP 
EEFS 
WG ATE 
HFSW 
PAN I C I N 
EFM1 
E FM 2 
EFMNT1-4 
E t 1 TP 
E 1 ITS 
RESMP 
ROPC1 
ROPC2 



VCO 
CPOUT 



CLKIN C> 
(33.aB88MHi)T 



1 3 













DRAM 



ATAP I 





1 J 












ATI P 



RD [1 5 : 0] 

ROEB 

RCAS0B 

RCAS IB : RWE1 P 

RWE0B 

RRAS0B 

R A 11: RRAS IB 

RA 1 0 : RRAS2B 

RAO : RRAS 33 

RA [8: 0] 



DASPB 

CS3FXB 

CS1FXB 

DA2 

DA0 

D I AG 3 

DA 1 

IOCS 1 6B 

DI NT 

DACKB 

DIORDY 

DIORB 

DIOWB 

DREQ 

DD [15t 0] 

DRSTB 



SAD [7 : 0] 

SALE 

SA [15 : 0} 

S RD Y 

SWEB 

S RE B 

CS0B 

CS IB 

S INTO 

S INT1 



# UPP 10-283735 



[0 4] 



CLK 
(33. 8688MHz) 



in (V» j; x * 



ESFfi I 

EE FS I 

WOATE ( 

HPSW ( 
PANIC IN ( 



22 



34. 5744MHz 

SI 32 



EFM 
EFM2 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize cost reduction by generating two kinds 
of clocks of different frequencies with one oscillator by generating a write system 
clock of the frequency of M/N times using a synthesizer from the CD decoding 
system clock or the frequency clock of the 2n times or 1/(2n) times. 
SOLUTION: The CD decoding system clock CLKIN of 33.8688 MHz is converted 
to the signal having the frequency of 1/48 by a 1/48 frequency divider 101 within 
a clock synthesizer. VCO 10 is controlled by a control input signal VCOIN to 
generate the clock of 34.5744 MHz. This clock is divided by 1/49 frequency 
divider and is then compared with an output of the 1/48 frequency divider with a 
Pase Detector PD 103 and its phase difference controls VCO 104. As a result, 
the channel clock of the 49/48 frequency is generated for the CD decoding 
system clock. 
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CLAIMS 
[Claim(s)] 

[Claim 1] CD encoding equipment characterized by having the clock synthesizer 
which increases M/N time the clock of a CD decoding system clock, its (2 n-th 
power) twice, or twice [ 1/(2 n-th power) twice ] frequency, and generates it as a 
means to generate the channel clock which is needed during write-in actuation in 
CD encoding equipment of a recordable optical disk. 

[Claim 2] CD encoding equipment characterized by having the clock synthesizer 
which generates a clock twice (2 n-th power) the frequency of the channel clock 
which is needed during write-in actuation from the clock used in CD decoding 
system circuit in CD encoding equipment of a recordable optical disk, and the 
dividing means which carries out dividing of the clock of the generated twice (2 
n-th power) as many frequency as this to several steps. 

[Claim 3] CD encoding equipment characterized by to have the clock synthesizer 
generated in CD encoding equipment of a recordable optical disk from the clock 



which uses the clock of one times the frequency of write-in [mx (2 n-th power)] of 
the channel clock which is needed working in CD decoding system circuit, and 
the dividing means which carries out dividing of the clock of one times the 
generated frequency of [mx (2 n-th power)] to several steps. 
[Claim 4] The CD encoding equipment characterized by to have the pulse width 
amendment circuit which amend light pulse width in pulse width between the 
clock synthesizer which generate a clock twice the frequency of a channel clock 
from the clock which use in a CD decoding system circuit as a means generate 
the channel clock which be needed during write-in actuation in CD encoding 
equipment of a recordable optical disk , and both the twice as many edges of the 
clock of a frequency as the generated channel clock . 

[Claim 5] CD encoding equipment characterize by to have the clock synthesizer 
in which it have two or more outputs of the control signal for light strategies , and 
amendment of the pulse output width of face of each control signal be possible 
independently of mutual in both edge spacing pulse width of a clock twice the 
frequency of a channel clock , and have the pulse width amendment function to 
in_which it can respond to two or more gear change records , in CD encoding 
equipment of a recordable optical disk . 

[Claim 6] In CD encoding equipment of a recordable optical disk, it has two or 
more outputs of the control signal for light strategies. The pulse output width of 



face of each control signal can be amended in both edge spacing pulse width of 
a clock twice the frequency of a channel clock. Two or more generation of a 
pulse is possible in the middle of the generated pulse, and the pulse width of a 
pulse can be amended in both edge spacing pulse width of a clock twice the 
frequency of a channel clock in the middle of this. CD encoding equipment 
characterized by having the clock synthesizer which has the pulse width 
amendment function in which it can respond to two or more gear change 
records. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk unit which drives 
a recordable optical disk, and relates to CD encoding equipment of an optical 



disk unit especially. 
[0002] 

[Description of the Prior Art] The optical disk is used as equipment which records 
mass information. Here, an outline is explained about an optical disk and a drive 
configuration. Common CD-R and a common CD-E disk are CD (it is recordable) 
(compact disk) which can be written in. The former CD-R (CD recorder bull) is 
CD which can be written in only once (in addition, called CD-Write Once), 
moreover, the latter CD-E (CD - erasable) is CD which can write in multiple 
times (in addition, called CD-RW:CD lilac ITABURU). Informational record 
playback is performed by drive [ like following drawing 24 ], whose these CD-Rs 
and CD-E disks, i.e., optical disk, are. 

[0003] Drawing 24 is the functional block diagram showing an example of the 
important section configuration about an optical disk drive. In drawing 1 a spindle 
motor and 3 for an optical disk and 2 An optical pickup, In 4, Motor Driver and 5 a 
servo means and 7 for lead amplifier and 6 CD decoder, 8 a laser controller and 
10 for an ATIP decoder and 9 CD encoder, 11 Buffer RAM and 13 for a CD-ROM 
encoder and 12 A buffer manager, 14 -- in a D/A converter and 17, ROM and 18 
show CPU, 19 shows [ a CD-ROM decoder and 15 / ATAPI/SCSI interface, and 
16 ] RAM, LB shows a laser beam and Audio shows an audio output signal. 
[0004] In this drawing 24 , in order to show the direction where data mainly flow 



and to simplify drawing, an arrow head attaches only a thick wire to CPU 18 
which controls each block of drawing 24 , and is omitting connection with each 
block to it. The configuration and actuation of an optical disk drive are as follows. 
The rotation drive of the optical disk 1 is carried out by the spindle motor 2. This 
spindle motor 2 is controlled by Motor Driver 4 and the servo means 5 so that 
linear velocity becomes fixed. This linear velocity can be changed in stairway. 
[0005] The optical pickup 3 builds in the semiconductor laser which is not 
illustrated, optical system, the focal actuator, the truck actuator, the photo 
detector, and the position sensor, and irradiates a laser beam LB at an optical 
disk 1. Moreover, migration in the direction of Sledge is possible for this optical 
pickup 3 by the seeking motor. Based on the signal acquired from a photo 
detector and a position sensor, these focal actuators, a truck actuator, and a 
seeking motor are controlled so that the spot of a laser beam LB is located in the 
location of the purpose on an optical disk 1 with Motor Driver 4 and the servo 
means 5. 

[0006] And after the regenerative signal acquired by the optical pickup 3 at the 
time of a lead is amplified and made binary with the lead amplifier 5, it is inputted 
into the CD decoder 7. In this CD decoder 7, the EFM (Eight to Fourteen 
Modulation) recovery of the inputted binary-ized data is carried out. In addition, 8 
bits of record data are gathered at a time, eight-to-fourteen modulation is carried 



out, and in this eight-to-fourteen modulation, they change 8 bits into 14 bits, 
carry out triplet addition of the joint bit, and make it a total of 17 bits. In this case, 
a joint bit is attached so that the number till then of "1" and "0" may become 
equal on the average. This is called "control of DC component" and the slice 
level fluctuation of a regenerative signal by which DC cut was carried out is 
oppressed. 

[0007] As for the data to which it restored, processing of a day interleave and an 
error correction is performed. Then, in order to input this data into the CD-ROM 
decoder 14 and to raise the dependability of data, processing of an error 
correction is performed further. Thus, the data with which two processings of an 
error correction were performed are once stored in a buffer RAM 12 by the buffer 
manager 13, and are transmitted to the host computer which is not illustrated 
through ATAPI / SCSI interface 15 in the condition of having gathered as sector 
data at a stretch. In addition, in the case of music data, the data outputted from 
the CD decoder 7 are inputted into D/A converter 16, and are taken out as an 
audio output signal Audio of an analog. 

[0008] Moreover, the data which let ATAPI / SCSI interface 15 pass, and have 
been sent from the host computer at the time of a light are once stored in a 
buffer RAM 12 by the buffer manager 13. And although light actuation is started 
where a certain amount of quantity of data are stored into a buffer RAM 12, it is 



necessary to write in a laser spot before that and to make it located in an 
initiation point in this case. This point is called for by the wobble signal 
beforehand minced by meandering of a truck on the optical disk 1. 
[0009] The absolute time information called ATIP is included in the wobble signal, 
and this information is taken out by the ATIP decoder 8. Moreover, the 
synchronizing signal generated by this ATIP decoder 8 is inputted into the CD 
encoder 10, and enables the writing of the data to the exact location on an 
optical disk 1. In the CD-ROM encoder 11 or the CD encoder 10, addition of an 
error correction code and an interleave are performed and the data of a buffer 
RAM 12 are recorded on an optical disk 1 through the laser controller 9 and an 
optical pickup 3. 

[0010] In addition, the data by which eight-to-fourteen modulation was carried 
out drive laser by channel bit rate 4.3218Mbps (standard speed) as a bit stream. 
The record data in this case constitute the EFM frame from 588-channel bitwise. 
A channel clock means the clock of the frequency of this channel bit. The above 
is the configuration of the optical disk drive of drawing 24 , and an outline of 
operation. 

[0011] By the way, the 1 chip LSI used with such an optical disk drive, for 
example, a CD-R drive, is already marketed (for example, LC8959 by SANYO 
Electric Co., Ltd.). With such 1 chip LSI for CD-R drives, since frequencies differ, 



generally the clock of CD decoding system circuit (circuit which processes the 
signal read from the disk), and CD encoding system circuit (circuit which 
processes the signal which actually writes write-in data in a disk) needs two 
kinds of clocked into. 
[0012] 

[Problem(s) to be Solved by the Invention] As the previous conventional 
example explained, it is necessary to input the clock which is two kinds from 
which a frequency differs as a clock of CD decoding system circuit and CD 
encoding system circuit with the 1 chip LSI for CD-R drives. However, in order to 
generate two kinds of clocks, there is a problem that it is required, and two 
oscillation components become a cost rise since an oscillation component is not 
cheap. Let it be a technical problem to aim at a cost cut in this invention by 
constituting the clock used with the 1 chip LSI for CD-R drives from a common 
oscillation component. Speaking concretely, in the optical disk drive shown in 
previous drawing 24 , starting CD encoding function which the CD encoder 10 
shares, and letting it be a technical problem to realize communalization of the 
channel clock by CD decoding system and CD encoding system especially 
(invention of claim 1). 

[0013] Moreover, with actual equipment, in order to make the lead property after 
writing good, an external circuit is still more nearly required and a command 



must be given from CPU (a microcomputer or system controller) in that case. Let 
it be a technical problem for fine amendment of light strategy to be possible and 
to realize CD encoding equipment of low cost with few programming burdens 
moreover in this invention (invention of claim 2 to claim 6). 
[0014] 

[Means for Solving the Problem] In invention of claim 1, the clock synthesizer 
which increases M/N time the clock of one CD decoding system clock, its (2 n-th 
power) twice, or times the frequency of 1/(2 n-th power), and generates it as a 
means to generate the channel clock which is needed during write-in actuation is 
prepared in CD encoding equipment of a recordable optical disk. 
[0015] In invention of claim 2, the clock synthesizer which generates a clock 
twice (2 n-th power) the frequency of the channel clock which is needed during 
write-in actuation from the clock used in CD decoding system circuit, and the 
dividing means which carries out dividing of the clock of the generated twice (2 
n-th power) as many frequency as this to several steps are established in CD 
encoding equipment of a recordable optical disk. 

[0016] In invention of claim 3, the clock synthesizer generated from the clock 
which uses the clock of one times the frequency of write-in [mx (2 n-th power)] of 
the channel clock which is needed working in CD decoding system circuit, and 
the dividing means which carries out dividing of the clock of one times the 



generated frequency of [mx (2 n-th power)] to several steps are established in 
CD encoding equipment of a recordable optical disk. 

[0017] In invention of claim 4, the pulse-width amendment circuit which amends 
light pulse width has prepared in the CD encoding equipment of a recordable 
optical disk in pulse width between the clock synthesizer which generates a 
clock twice the frequency of a channel clock from the clock used in CD decoding 
system circuit as a means generate the channel clock which is needed during 
write-in actuation, and both the twice as many edges of the clock of a frequency 
as the generated channel clock. 

[0018] In invention of claim 5, in CD encoding equipment of a recordable optical 
disk, it had two or more outputs of the control signal for light strategies, and 
amendment of the pulse output width of face of each control signal is possible 
independently of mutual in both edge spacing pulse width of a clock twice the 
frequency of a channel clock, and has prepared the clock synthesizer which has 
the pulse width amendment function in which it can respond to two or more gear 
change records. 

[0019] In CD encoding equipment of an optical disk recordable in invention of 
claim 6 It has two or more outputs of the control signal for light strategies, and 
the pulse output width of face of each control signal can be amended in both 
edge spacing pulse width of a clock twice the frequency of a channel clock. Two 



or more generation of a pulse is possible in the middle of the generated pulse, 
the pulse width of a pulse could be amended in both edge spacing pulse width of 
a clock twice the frequency of a channel clock in the middle of this, and the clock 
synthesizer which has the pulse width amendment function in which it can 
respond to two or more gear change records is prepared. 
[0020] 

[Embodiment of the Invention] 

The gestalt of operation of the 1st of ****** of the 1st operation supports 
invention of claim 1 and claim 2. With the gestalt of this 1st operation, the clock 
of one CD decoding system clock, its (2 n-th power) twice, or times the 
frequency of 1/(2 n-th power) is doubled for the channel clock which is needed 
during write-in actuation M/N. It has the 1st description at the point which 
generates CD encoding system clock (invention of claim 1). It has the 2nd 
description at the point which uses as a clock twice (2 n-th power) the frequency 
of a channel beforehand the frequency of the clock generated in VCO, and 
carries out dividing of the clock of a these (2 n-th power) twice as many 
frequency as this with a counting-down circuit (invention of claim 2). Thus, low 
cost-ization of equipment is realized by enabling the configuration of CD 
decoding system clock and CD encoding system clock with a common oscillation 
component. First, the 1 chip LSI LSI, i.e., suitable 1 chip to use the clock 



synthesizer which generates CD encoding system clock from CD decoding 
system clock, with which CD encoding equipment of this invention is contained is 
explained. 

[0021] Drawing 2 and drawing 3 are the functional block diagrams showing an 
example of the important section configuration about the 1 chip LSI which has an 
EFM encoding function and CD-ROM encoding / decoding function, the sign in 
drawing - drawing 24 — the same - the same sign as an interface — a - 
attaching — being shown — 21 — a clock generator and 22 — a clock synthesizer 
and 23 — a CIRC encoder and 24 show a sub-code operator, and, as for a 
CD-DA interface and 27a, in 25, a sector processor and 26a show a DRAM 
interface, as for a RAM interface and 28a. 

[0022] The 1 chip LSI which has the EFM encoding function and CD-ROM 
encoding / decoding function which were shown in this drawing 2 and drawing 3 
is what mainly LSI-ized the block of an EFM encoding function and CD-ROM 
encoding / decoding function among functional block of the optical disk drive 
shown in previous drawing 24 , and the fundamental principle of operation of it is 
the same as that of each conventional block. Sub-code interface 24a, CD-DA 
interface 26a, the CD encoder 10, the buffer manager 13, the sector processor 
25, DRAM interface 28a, ATAPI interface 15a, and system controller 18a 
constitute the read/write data-processing circuit from this drawing 2 and drawing 



3 . The register group which writes in the command to the 1 chip LSI, or reads 
the internal state of the 1 chip LSI from CPU 18 shown in drawing 24 is built in 
system controller 18a. CD encoding equipment of this invention is directly 
related with the CD encoder 10 and the clock generator 21 to the clock 
synthesizer 22 with the block of this drawing 2 and drawing 3 . Then, these parts 
are shown in following drawing 4 in detail. 

[0023] Drawing 4 is the functional block diagram showing an example of the 
important section configuration about the CD encoder 10 shown in drawing 2 , a 
clock generator 21, and the part relevant to a clock synthesizer 22. the sign in 
drawing — drawing 2 — the same — 31 — an EFM output timing control section 
and 32 — a comparator and 33 » a current time register and 34 ~ a target time 
register and 35 — a selector and 36 — an ATIP time amount register and 37 — a 
sub Q<1> interval register and 41 - a strategy transducer and 42 — an adder 
and 43 - a selector and 44 ~ in the EFM frame sink pattern section and 45, the 
margin bit section and 51 show a pattern detecting element, and, as for the 
eight-to-fourteen modulation section and 46, 61 shows the sample hold signal 
generation section, as for a selector and 47. 

[0024] As for CD encoder section shown in this drawing 4 , i.e., CD encoding 
equipment, a channel clock is generated by the clock synthesizer 22 at the time 
of CD encoding actuation. And some interface signals (signal supplied to a pin) 



of this drawing 4 and previous drawing 2 are shown in following drawing 5 . 
[0025] Drawing 5 is drawing showing the contents of the interface signal of each 
pin in CD encoding equipment shown in drawing 4 . 

[0026] Although CD encoding equipment shown in drawing 4 operates by I/O of 
an interface signal as shown in this drawing 5 , as already stated, CD encoding 
equipment of this invention has the description at the point which constituted CD 
decoding system clock and CD encoding system clock from a common 
oscillation component. Then, the clock synthesizer which generates next the 
clock used with CD encoding equipment of this invention is explained in detail. 
[0027] Drawing 1 is the functional block diagram showing an example of the 
gestalt of operation about the important section of the clock synthesizer which 
generates the clock used with CD encoding equipment of this invention. In 
drawing, in 101, PD (Phase Detectr) and 104 show VCO (Voltage Controlled 
Oscilator) and, as for 1/48 counting-down circuit and 102, 105 shows a variable 
divider, as for 1/49 counting-down circuit and 103. 

[0028] PD103 will detect phase contrast and the clock synthesizer shown in this 
drawing 1 will control VCO104, and if the clock CLKIN used by CD decoding 
system is inputted into this clock synthesizer, it will operate so that a channel 
clock may be generated, so that M/N times (here M= 49, N= 48) may become 
equal [ the frequency of the clock of this CD decoding system, and the output 



clock of VCO104 ]. If it says in detail, and 33.8688MHz CD decoding system 
clock CLKIN is inputted, dividing of the clock synthesizer will be carried out to 
1/48 of frequencies with 1/48 counting-down circuit 101. 

[0029] Moreover, from VCO104, a 34. 5744MHz clock is generated by the control 
input signal VCOIN. In this case, dividing of the 34. 5744MHz clock outputted 
from VCO104 is carried out to 1/49 of frequencies by 1/49 counting-down circuit 
102. And it will be inputted into PD103, phase contrast will be detected, and the 
clock by which dividing was carried out, respectively will be fed back to VCO104 
as a phase contrast detecting signal CPOUT. Thus, a channel clock is generable 
by PD's103 detecting the phase contrast of a clock and controlling VCO104 by 
the detecting signal. 

[0030] In this drawing 1 , the clock generated by VCO104 is made into 49/48 
time of an input clock, and 8 times as much 34. 5744MHz as a channel clock is 
generated. Therefore, this 34. 5744MHz clock is a channel clock which is needed 
at the time of 8X encoding. If dividing of the clock for these 8 X is carried out to 
several steps by the variable divider 105 (it is written as 1 / 8 - 1/1 to drawing 1 ) 
of the next step of VCO104, the channel clock corresponding to the set-up 
recording rate will be generated. The division ratio of this variable divider 105 is 
controlled by CPU18 of drawing 24 , and can generate the channel clock which 
can respond to recording rates, such as 1X, 2X, 4X, and 8X, by switching that 



division ratio like 1/8-1/1. 

[0031] Moreover, it cannot be overemphasized in the clock generated by 
VCO104 8 times, 16 times, 32 times, twice (2 n-th power), then that it can 
deal [ of a channel clock ] with high-speed gear change more. As explained 
above in relation to drawing 1 , by constituting a clock synthesizer It becomes 
possible to generate the channel clock which is needed at the time of a light from 
CD decoding system clock. Moreover, the clock synthesizer which generates a 
clock twice (2 n-th power) the frequency of the channel clock which is needed 
during write-in actuation from the clock used in CD decoding system circuit, By 
establishing the good variations periphery means which carries out dividing of 
the clock of the generated twice (2 n-th power) as many frequency as this to 
several steps, it becomes possible with an easy configuration 1X, 2X, 4X, 8X, 
to correspond to gear change record of **** (2 n-th power). Therefore, it 
becomes possible to set the radiator of two kinds of frequencies to one, and it 
can constitute CD-R / CD-E drive cheaply. 

[0032] Although the gestalt of operation of the 2nd of ****** of the 2nd operation 
supports invention of claim 3, it relates also to invention of claim 1 and claim 2. 
The gestalt of previous operation of the 2nd explained 1X, 2X, 4X, 8X, CD 
encoding equipment that can respond to gear change record of **** (2 n-th 
power), the clock synthesizer specifically therefore used, and the good variations 



periphery means. It has the description at the point which constitutes 3X, 6X, 
12X, CD encoding equipment that made it possible to correspond to gear 
change record of 3x (2 n-th power) **** from a gestalt of this 2nd operation, for 
example. 

[0033] Drawing 6 is the functional block diagram showing an example of the 
gestalt of implementation of the 2nd of that important section configuration about 
the clock synthesizer which generates the clock used with CD encoding 
equipment of this invention. The sign in drawing is the same as that of drawing 1 , 
111 shows 1/64 counting-down circuit, and 112 shows the 2nd variable divider. 
[0034] Although the configuration also with the fundamental clock synthesizer 
shown in this drawing 6 is the same as that of previous drawing 1 , at this 
drawing 6 , dividing, i.e., the time of 6X encoding or the point which carries out 
dividing to 1/2, and generates the channel clock at the time of 3X encoding, 
changes [ the frequency of the clock which VCO104 generates ] this clock as it is 
to 1/1 with 2nd variable dividers 112 of the next step by the case of 6 times as 
much 25.9308MHz as a channel clock. In addition, in this case, since the input 
clock (the clock CLKIN of CD decoding system) is doubled 49/64, 1/64 
counting-down circuit 111 is used instead of 1/48 counting-down circuit 101 of 
drawing 1 . 

[0035] Therefore, in this drawing 6 , it is 3 times the channel clock, and the clock 



of the 1st power of 2 will be generated, and the channel clock for 6X encoding 
will be generated. If this relation is generally expressed, the clock of one times 
the frequency of [mx (2 n-th power)] of a channel clock will be generated. Here, 
m shows the integer of an except (2 n-th power), and n shows an integer. And in 
the case of drawing 6 , it is m= 3 and n= 1 . By constituting like this drawing 6 , 
since channel clocks, such as 3x (2 n-th power) **** encoding, are obtained, it 
becomes possible 6X other than **** (2 n-th power) encoding (for example, 3X), 

12X, to correspond to various kinds of gear change records other than the 

channel clock at the time of **** (2 n-th power) encoding stated with the gestalt 
of previous operation of the 1st. 

[0036] Although the gestalt of operation of the 3rd of ****** of the 3rd operation 
supports invention of claim 4, it relates also to invention of claim 5. In CD-R / 
CD-E drive, although the light strategy at the time of disk writing is specified also 
to the Orange Book, since the reproducing characteristics after writing are not 
fully filled with the light strategy shown in the Orange Book, in actual equipment, 
amendment of still more detailed pulse width is needed. And in order to perform 
such detailed amendment, an external circuit is needed and it has become the 
cause of a cost rise. With the gestalt of this 3rd operation , in order to generate 
the channel clock which be needed during write-in actuation , it generate from 
the clock which use a clock twice the frequency of a channel clock in CD 



decoding system circuit , and have the description at the point which amend light 
pulse width in pulse width between both the twice as many edges of the clock of 
a frequency as the generated channel clock . 

[0037] Drawing 7 is the functional block diagram showing an example of the 
gestalt of that 3rd operation about the important section configuration of the 
clock synthesizer which generates the clock used with CD encoding equipment 
of this invention. The sign in drawing is the same as that of drawing 1 , and 121 
shows 1/2 counting-down circuit. 

[0038] Only VCO104 of previous drawing 1 and the surrounding configuration of 
a variable divider 105 are shown in this drawing 7 , and other configurations are 
the same as that of drawing 1 . Thus, if 1/2 counting-down circuit 121 which 
carries out 1/2 dividing of the clock which generated the clock twice the 
frequency of the channel clock outputted to 1/2 counting-down circuit 121 by 
VCO104, and was generated by VCO104 is added, the channel clock of a 
frequency same like the case of previous drawing 1 as the frequency passed to 
a variable divider 105, i.e., the 34. 5744MHz channel clock used at the time of 8X 
encoding, will be obtained. 

[0039] Thus, if time amount from the standup of a channel clock to the next 
standup is set to 1T by constituting, an EFM signal can be shifted to arbitration 
per 0.25T by letting the shift register in which the clock part shift of arbitration is 



possible pass with both the edges of the clock of the twice as many frequency 
generated by this VCO104 in the EFM signal generated with the 1 chip LSI of 
drawing 2 and drawing 3 as this, therefore, a shift register — the interior of two 
lines - preparing — the output of these two shift registers — and processing — or 
- or the thing to process - the shift of an EFM signal — in addition, it becomes 
possible to perform pulse width amendment. 

[0040] Drawing 8 is the block diagram showing an example of the pulse width 
amendment circuit in the gestalt of the 3rd operation about CD encoding 
equipment of this invention. In drawing, in 131, the 2nd shift register and 133 
show an AND gate circuit, and, as for the 1st shift register and 132, 134 shows 
an AOGETO circuit. 

[0041] Drawing 9 is a timing diagram explaining actuation of the pulse width 
amendment circuit shown in drawing 8 . 

[0042] Two shift registers shown in previous drawing 8 , i.e., the 1st shift register 
131 and 2nd shift register 132, are the standup of a clock twice the frequency of 
the channel clock inputted, and falling, and they shift an EFM signal and output it 
to the AND gate circuit 133. In addition, an output will be obtained if the 
AOGETO circuit 134 is added instead of the AND gate circuit 133. then, the 
pulse (0.25 Txa delay) outputted from the 1st shift register 131 as shown in the 
timing diagram of drawing 9 and the pulse (0.25 Txb delay) outputted from the 



2nd shift register 132 — and if it processes, like an AND output, a small pulse will 
be outputted compared with an EFM signal, and amendment of pulse width will 
be performed. Moreover, if Orr processing is carried out, compared with an EFM 
signal, a large pulse will be acquired like OR output. 

[0043] Therefore, fine amendment of light strategy is attained. That is, CD-R / 
CD-E drive of a good light property can be constituted like before, without 
[ without it uses an external circuit, and ] increasing the burden of CPU. In 
addition, although VCO104 showed the case where a clock twice the frequency 
of a channel clock was generated, in previous drawing 8 , if a 4X clock, a 8X 
clock, and .... and a quick clock are generated further, it cannot be 
overemphasized that much more detailed amendment is possible. 
[0044] The gestalt of operation of the 4th of ****** of the 4th operation supports 
invention of claim 5. The gestalt of previous operation of the 3rd explained the 
case where the shift action of a pulse and amendment of pulse width were 
performed. If such CD encoding equipment is used, fine amendment of light 
pulse width is possible. However, in order to satisfy the reproducing 
characteristics after writing to actual drive equipment, amendment of both 
directions is required to the light pulse specified to the Orange Book. That is, the 
light strategy which performed amendment which doubled the strategy adjusted 
in the direction of power determined in the height of a pulse and the strategy 



adjusted in the pulse width direction is needed. 

[0045] Drawing 10 is drawing which explains amendment actuation of the light 
pulse by the gestalt of the 4th operation about CD encoding equipment of this 
invention. In drawing, arrow-head ** and ** show the amendment direction. 
[0046] As shown in this drawing 10 , the actually used light pulse needs the 
amendment of a longitudinal direction shown by arrow-head **, and amendment 
of the vertical direction shown by arrow-head **. And amendment of the direction 
of arrow-head ** is performed by the laser controller 9 of previous drawing 24 . 
[0047] Drawing 11 is the block diagram showing the circuitry of the laser 
controller 9 circumference by the gestalt of the 4th operation about CD encoding 
equipment of this invention. In drawing, LD shows laser and the EFM signal with 
which pulse width amendment of EFM1 and EFM2 was carried out. 
[0048] Drawing 12 is a timing diagram for explaining the drive condition of the 
laser shown in drawing 1 1 . 

[0049] As shown in previous drawing 11 , about the laser controller 9, the input 
of two or more signals EFM1 and EFM2 is possible. In addition, current gain is 
adjustable to each EFM signal, and the 1 chip LSI which can add those currents 
is the configuration shown in previous drawing 2 and previous drawing 3 . With 
the gestalt of this 4th operation, two pulse width amendment blocks explained 
with the gestalt of previous operation of the 3rd are established, and it has the 



description at the point which enabled the output of the EFM signal (henceforth a 
signal EFM1 and a signal EFM2) which amended pulse width, respectively. Here, 
the strategy of a signal EFM1 EFM1 , i.e., the signal given to the laser controller 9 
of drawing 1 1 , is explained. 

[0050] Drawing 13 is a timing diagram for explaining the CD-R strategy of a 
signal EFM1. 

[0051] As shown in this drawing 13 , the die length of a signal EFM1 is 0.25T unit, 
and can be set up in the range of -(n-0.5T) nT. Next, the strategy of a signal 
EFM2 is explained. 

[0052] Drawing 14 is a timing diagram for explaining the CD-R strategy of a 
signal EFM2. 

[0053] As shown in this drawing 14 , corresponding to 3T/4T, and others of the 
internal signal EFM, the peak pulse width of a signal EFM2 is 0.25T unit 
separately, and can be set up in 0.5T-2T, respectively. Such a setup is the 
functional block diagram shown in previous drawing 4 , and the strategy of an 
internal EFM signal is changed by the strategy transducer 41, and it is outputted 
to the terminal EFM1 or terminal EFM2. 

[0054] Drawing 15 is drawing showing an example of a signal setup outputted to 
a terminal EFM1 and a terminal EFM2 by strategy conversion of an internal EFM 
signal, and is (1). Strategy conversion for a terminal EFM1, a setup of the peak 



pulse width to a terminal EFM2, and (2) The die length of a signal EFM1, and (3) 
The peak pulse width of a signal EFM2 is shown. 

[0055] Drawing 16 is drawing showing an example of the peak pulse width 
outputted to a terminal EFM2 by strategy conversion of an internal EFM signal. 
(1) A setup of the peak pulse width to 4 T pulses and pulses 3T / other than 4T, 
and (2) The peak pulse width and (3) which are outputted to a terminal EFM2 
when signal EFM width of face is 4T When signal EFM width of face is 5T-11T, 
the peak pulse width outputted to a terminal EFM2 is shown. 
[0056] As shown in this drawing 15 and drawing 6 , the die length of a signal 
EFM1 and the peak pulse width of a signal EFM2 can be set as arbitration by 
strategy conversion of an internal EFM signal. In order to perform such a setup, 
five 8-bit things are prepared and the register is arranged from the address 0x70 
from 0x71 and 0x77 to 0x79 (Ox are the semantics of a hexadecimal notation). 
[0057] These two signals EFM1 and EFM2 can be amended independently. 
These two signals EFM1 and EFM2 [ EFM1 and ] EFM2, i.e., two control signals 
for light strategies, are given to the laser controller 9 of previous drawing 24 , 
and laser is made to drive so that a light pulse as shown in previous drawing 12 
may be acquired. Such amendment is realized by the circuit of drawing 8 
explained with the gestalt of previous operation of the 3rd. Therefore, according 
to the gestalt of this 4th operation, it becomes possible to offer the equipment 



with which a better write-in property is acquired in addition to the effectiveness 
by the gestalt of previous operation of the 3rd. 

[0058] The gestalt of operation of the 5th of ****** of the 5th operation supports 
invention of claim 6. As for a CD-E drive, more complicated light strategy is 
required compared with a CD-R drive. Therefore, in actual equipment, in order to 
satisfy the reproducing characteristics after writing, it is necessary to amend still 
more minutely the light strategy explained with the gestalt of previous operation 
of the 4th. The gestalt of previous operation of the 4th explained the circuit which 
generates two control signals EFM1 and EFM2 for light strategies. With the 
gestalt of this 5th operation, still more detailed amendment is performed about 
these two control signals EFM1 and EFM2 for light strategies. 
[0059] Drawing 17 is the block diagram showing an example of the pulse width 
amendment means by the gestalt of the 5th operation about CD encoding 
equipment of this invention, drawing - setting — 141 — a variable divider and 142 
- the 1st pulse width amendment circuit and 143 - the pulse width amendment 
circuit of the 2nd **, and 144 — in the 3rd pulse width amendment circuit and 145, 
an AOGETO circuit and 149 show a laser controller and, as for an inverter and 
146, 150 shows laser, as for an AND gate circuit, and 147 and 148. 
[0060] Drawing 18 is a timing diagram explaining actuation of the pulse width 
amendment means shown in drawing 17 . 



[0061] By the pulse width amendment means shown in previous drawing 17 , a 
signal EFM2 has width-of-face amendment possible for peak pulse width at 
0.25T unit. Moreover, as it was generated by the pulse forming network the 
middle, the pulse of width-of-face amendment is possible for the pulse width at 
0.25T unit similarly. Next, similarly a signal EFM1 has width-of-face amendment 
possible for off pulse width at 0.25T unit by the pulse width amendment means. 
[0062] Drawing 19 is a timing diagram explaining the generation condition of the 
control signals EFM1 and EFM2 for light strategies, when an internal EFM signal 
is 5T. 

[0063] As shown in this drawing 19 in detail, when an internal EFM signal is 5T, 
the width of face of a pulse and an off-pulse can be set as 0.25T unit in the 
middle of a signal EFM1. The width of face of a pulse can be similarly set as 
0.25T unit in the middle of the peak pulse of a signal EFM2. Thus, if the 
generated control signal EFM1 for light strategies is inputted into the control 
signal of IRESU power and a signal EFM2 is inputted into the laser controller 
149 as a control signal of light power, as shown in the method of the lowest of 
drawing 18 , the complicated light wave demanded by CD-E drive will be 
acquired. 

[0064] Drawing 20 is drawing showing an example of the internal structure about 
the laser controller 149 shown in drawing 17 . 



[0065] In the laser controller 149 shown in this drawing 20 , if resistance of the 
driver controlled by the control signal EFM1 for light strategies is adjusted so that 
it may become IRESU power, and resistance of the driver controlled by the 
signal EFM2 is adjusted so that it may become (peak power) - (IRESU power), 
the current of the value to which the output current of each driver was added will 
be impressed to laser 150. 

[0066] Next, the strategy of signals EFM1 and EFM2 is explained. 
[0067] Drawing 21 is drawing showing an example of a setup of the peak pulse 
width outputted by strategy conversion, intermediate pulse width, and OFF pulse 
width when internal EFM signal width of face is 3T, and is (1). A setup of peak 
pulse width, intermediate pulse width, and OFF pulse width, and (2) Peak pulse 
width and (3) Intermediate pulse width and (4) OFF pulse width is shown. 
[0068] Drawing 22 is drawing showing an example of the peak pulse width 
outputted by strategy conversion, intermediate pulse width, and OFF pulse width 
when internal EFM signal width of face is 4T, and is (1). A setup of peak pulse 
width, intermediate pulse width, and OFF pulse width, and (2) Peak pulse width 
and (3) Intermediate pulse width and (4) OFF pulse width is shown. 
[0069] Drawing 23 is drawing showing an example of the peak pulse width 
outputted by strategy conversion, intermediate pulse width, and OFF pulse width 
when internal EFM signal width of face is 5T-11T, and is (1). A setup of peak 



pulse width, intermediate pulse width, and OFF pulse width, and (2) Peak pulse 
width and (3) Intermediate pulse width and (4) OFF pulse width is shown. 
[0070] As shown in drawing 23 from this drawing 21 , the range of internal EFM 
signal width of face is 0.25T to 1.5T, respectively at the time of 3T, 4T, 5T-11T, 
and peak pulse width, intermediate pulse width, and OFF pulse width can be set 
as 0.25T unit. As mentioned above, according to the gestalt of this 5th operation, 
still more detailed amendment can be performed about these two control signals 
EFM1 and EFM2 for light strategies. 
[0071] 

[Effect of the Invention] With CD encoding equipment of the optical disk of claim 
1, the clock synthesizer which increases M/N time CD encoding system clock, 
the n-th power twice of the 2, or the clock of a twice as many 1-/(2 n-th power) 
frequency as this, and generates the channel clock which is needed during 
buffer memory write-in actuation is prepared. Therefore, by CD decoding system 
and CD encoding system, it becomes possible to constitute from a common 
oscillation component, and much more low cost-ization is realized. 
[0072] With CD encoding equipment of claim 2, the clock synthesizer which 
generates a clock twice [ of 2 / n-th power ] the frequency of the channel clock 
which is needed during write-in actuation from the clock used in CD encoding 
system circuit, and the dividing means which carries out dividing of the clock 



twice [ n-th power ] the frequency of 2 generated to several steps are established. 
Therefore, it becomes possible with an easy configuration 1X, 2X, 4X, 8X, to 
correspond to gear change record of **** (2 n-th power). 

[0073] CD encoding equipment of claim 3 is equipped with the clock synthesizer 
which generates the clock of the frequency of [mx (twice [ n-th power ] 2)] of the 
channel clock which is needed during write-in actuation from the clock used in 
CD encoding system circuit, and the dividing means which carries out dividing of 
the clock of the frequency of generated [mx (twice [ n-th power ] 2)] to several 
steps. It follows, for example, it becomes possible 3X, 6X, 12X, to 
correspond to gear change record of 3x (2 n-th power) ****. 
[0074] With CD encoding equipment of claim 4, it has the clock synthesizer 
which generates a twice as many clock as the channel clock which is needed 
during write-in actuation from the clock used in CD encoding system circuit, and 
the pulse width amendment circuit which amends light pulse width in pulse width 
between both the edges of the generated twice as many clock as this. Therefore, 
it becomes possible to omit the external circuit for the detailed amendment to the 
light strategy of the Orange Book needed conventionally, and the equipment of 
low cost is realized with an easy configuration. 

[0075] With CD encoding equipment of claim 5, it had two or more outputs of the 
control signal for light strategies, and amendment of the pulse output width of 



face of each control signal is possible independently of mutual in both edge 
spacing pulse width of a clock twice the frequency of a channel clock, and has 
prepared two or more clock synthesizers which can respond to gear change 
record and pulse width amendment circuits. Therefore, it becomes possible to 
omit the external circuit for the detailed amendment to the light strategy of the 
Orange Book needed conventionally like CD encoding equipment of previous 
claim 4, and while the equipment of low cost is realized, the equipment with 
which a better write-in property is acquired can consist of easy configurations. 
[0076] With CD encoding equipment of claim 6, it has two or more outputs of the 
control signal for light strategies, and the pulse output width of face of each 
control signal can be amended in both edge spacing pulse width of a clock twice 
the frequency of a channel clock. Two or more generation of a pulse is possible 
in the middle of the generated pulse, and the pulse width of a pulse could be 
amended in both edge spacing pulse width of a clock twice the frequency of a 
channel clock in the middle of this, and it has two or more clock synthesizers 
which can respond to gear change record and pulse width amendment circuits. 
Therefore, CD-R / CD-E drive which has a better write-in property are obtained, 
without applying a burden to processing of CPU, while becoming possible to 
omit the external circuit for the detailed amendment to the light strategy of the 
Orange Book needed conventionally like CD encoding equipment of previous 



m 

claim 4 and realizing the equipment of low cost with an easy configuration. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing an example of the gestalt 
of operation about the important section of the clock synthesizer which 
generates the clock used with CD encoding equipment of this invention. 
[Drawing 2] It is the functional block diagram showing an example of the 
important section configuration about the 1 chip LSI which has an EFM encoding 
function and CD-ROM encoding / decoding function. 

[Drawing 3] It is the functional block diagram showing an example of the 
important section configuration about the 1 chip LSI which has an EFM encoding 



function and CD-ROM encoding / decoding function. 

[Drawing 4] It is the functional block diagram showing an example of the 
important section configuration about the CD encoder 10 shown in drawing 2 , a 
clock generator 21 , and the part relevant to a clock synthesizer 22. 
[Drawing 5] It is drawing showing the contents of the interface signal of each pin 
in CD encoding equipment shown in drawing 4 . 

[Drawing 6] It is the functional block diagram showing an example of the gestalt 
of implementation of the 2nd of that important section configuration about the 
clock synthesizer which generates the clock used with CD encoding equipment 
of this invention. 

[Drawing 7] It is the functional block diagram showing an example of the gestalt 
of that 3rd operation about the important section configuration of the clock 
synthesizer which generates the clock used with CD encoding equipment of this 
invention. 

[Drawing 8] It is the block diagram showing an example of the pulse width 
amendment circuit in the gestalt of the 3rd operation about CD encoding 
equipment of this invention. 

[Drawing 9] It is a timing diagram explaining actuation of the pulse width 
amendment circuit shown in drawing 8 . 

[Drawing 10] It is drawing which explains amendment actuation of the light pulse 



by the gestalt of the 4th operation about CD encoding equipment of this 
invention. 

[Drawing 1 1] It is the block diagram showing the circuitry of the laser controller 9 
circumference by the gestalt of the 4th operation about CD encoding equipment 
of this invention. 

[Drawing 12] It is a timing diagram for explaining the drive condition of the laser 
shown in drawing 1 1 . 

[Drawing 13] It is a timing diagram for explaining CD-R strategy about a signal 
EFM1. 

[Drawing 14] It is a timing diagram for explaining CD-R strategy about a signal 
EFM2. 

[Drawing 15] It is drawing showing an example of a signal setup outputted to a 
terminal EFM1 and a terminal EFM2 by strategy conversion of an internal EFM 
signal. 

[Drawing 16] It is drawing showing an example of the peak pulse width outputted 
to a terminal EFM2 by strategy conversion of an internal EFM signal. 
[Drawing 17] It is the block diagram showing an example of the pulse width 
amendment means by the gestalt of the 5th operation about CD encoding 
equipment of this invention. 

[Drawing 18] It is a timing diagram explaining actuation of the pulse width 



amendment means shown in drawing 17 . 

[Drawing 19] When an internal EFM signal is 5T, it is a timing diagram explaining 
the generation condition of the control signals EFM1 and EFM2 for light 
strategies. 

[Drawing 20] It is drawing showing an example of the internal structure about the 
laser controller 149 shown in drawing 17 . 

[Drawing 21] When internal EFM signal width of face is 3T, it is drawing showing 
an example of a setup of the peak pulse width outputted by strategy conversion, 
intermediate pulse width, and OFF pulse width. 

[Drawing 22] When internal EFM signal width of face is 4T, it is drawing showing 
an example of the peak pulse width outputted by strategy conversion, 
intermediate pulse width, and OFF pulse width. 

[Drawing 23] When internal EFM signal width of face is 5T-11T, it is drawing 
showing an example of the peak pulse width outputted by strategy conversion, 
intermediate pulse width, and OFF pulse width. 

[Drawing 24] It is the functional block diagram showing an example of the 
important section configuration about an optical disk drive. 
[Description of Notations] 

101 [ - VCO, 105 / - Variable divider ] - 1/48 counting-down circuit, 102 - 1/49 
counting-down circuit, 103 — PD, 104 



